


July 31,2004 

Electric Broadbad LLC 1 5 
15 North MiU Street 
N~k,NY110960 

Arizona Public service 
Attcn: Customer Service 
P.O. Box 53933, S b  3200 
Phoenix AZ. 850'72-3933 

Dear Sirs 

On behalf of the Ve.rde Valley Amateur Radio Association, I am writing this letter to 
inform you of the interference issues of the two BPLtest sites located here in 

A series of tests have been conducted and Continue to be conducted since January, 2004 
to determine the extent of possible interference issues with your BPL systems to the 
Medium F ~ u e n c y  (h4F) and High Frequency 0 radio spectnun and specifidly to 
the Amateur Radio frequency allocations. As a result of this testing it has been 
determined that your BPL systems are causing extreme interference issues withiu the 
vicinity of the test sites to the point of completely wiping out Amateur Radio reception. 
It has also been de-4 that you are interfering with the fixed site station of David 
Kiggins, KB7KMR located at 443 Rocking Chair Road, Cot@nwood, AZ which is 0.56 
miles from the Sawmill Cove BPL site and 0.71 miles from the Americau Heritage 
Academy BPL site. 

The BPL signals are covering virtually the entire Amateur Radio Spectrum and 
everythinB else in between in the vicinity of the BPL sites. If these systems wen to 
deploy throughout this community or any otha community, Nnoing up and down the 
power l i i  in everyone's backyards, Amateur Radio commmidom dong with my 
other licensed radio services in the 1.8 to 30 Mhz spectrum will cease to exist because of 
the extreme interference issues. The power lines were never designed to carry RF signals 
such as Broadband Internet Services over them and what has happened is that you have 
turned the power limes into radiating long-wire antennas. These types of emissions would 
probably not be a problem if you were running them through a shielded cable mch as 
other broadband internet services do but running them over unshielded power lines has 
done nothing than to create an RF nightmare to every Fededly Licensed Radio Savice 
inthemmtxyoperatingradiocommunicationsinthisarea 

The Amateur Radio Service is an FCC licensed service under Part 97 of the FCC 
Regulations. The BPL systems that you are c m t l y  testing, in this area is regulated by 

c o t t o n w ~ A z , t o A m a t e u r R a d i o ~ u n i d ~ i n t h i s a r e a  



Part 15 of the same FCC regulations which clearly stipulates that .r Parties responsible for 
equipment compliance should note that the limits specified in this pnrt will not prevent 

and that ''Operation of an intentional, unintentional or incidental radiator is subject to the 
conditions that no harmful interference is caused..." (15.5 General Conditions of 

harmful interference under all circumstances. (15.15 General Technical R ~ u ~ ~ u I ~ s  (4 

operation @I. 
In conclusion, based on the facts of the attached report conducted by the Verde Valley 
Amateur Radio Association it has been determined that you are in fact causing harmful 
interference in the vicinity of the BPL test Sites and therefore need to cease operations of 
these test sitesinthe Cottonwood area immediately as specifically stated in Pert 15 ofthe 
FCC Rules And Regulations.. We also demand that these BPL systems 
back up until the interference issues have been addressed and resolved. 

be started 

cc: 
Federal Communications Techology 
Office of Engineering and Technology 
Atten:AnhEride 
Room 7-A825 Portals 11 
445 12& Street SW Washington, DC 20024 

Federal Communications Commission 
Atten: AlanR Stillwell 
Room 7-C210 

Washgbn, DC 20024 

Federal Communications Commission 
Atten: Riley Hollingsworth 
1270 Fairfield Road 
Gettysburg. PA 17325 

Federal Communications Commission 
Atten: James R Burtle 
ChiefExperimental Licensing Branch 
Room 74267 

Washington, DC 20024 

445 12* street sw 

445 lzm street sw 
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American Radio Relay League 
Atten: E d b  Wl- 
225 Main Street 
Newington, CT 061 11 
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Cottonwood, AZ. 
BPL Trial System 
Radio Frequency 

Interference 
Report 

Sponsored by: 

Verde Valley Amateur Radio Association 
BPL Interference Committee 

This Report Prepared by Mike Kinney KU’IW 
July 31,2004 



Executive Summarv 

A The Radio operators of Cottonwood have a very grave co~lcczn about 
the interference being causedby the BPL Systems being testad inourcomm~~~&- 

6 T h e V e r d e V a I l e y A m a t e u r R a d i O ~  - 'on has fomrcd an O r g m i z c d  
committee to work withthe utility and the provider to investigate interferemx and 
work witb the utility and contractor to get it promptly resolved 

J Starting in January 2004, a series of tests were taken in the C o n o n w o o d  area in 
orderto establish baseline results of n o d  noise levels common in this maon 
the Amateur Radio auocated3iqlemies. 

continue to be taken in order to establish whetha or not the BPL test sites ~ T C  
4 staaing May 31,2004 to the present, aserics of tests havcbeentaLen end 

causingharmful interference to theAmateUrRadi0 service. 

4 This repart has established a strong level of inter€czemc in the speckum allocated 
to the Amateur Radio service not only to mobile stations operating inthe vicinity 
of the test sites but also to the Iked site Station of David Kiggins, KB7KMR 

4 Interference levels a~ much stronger then beseliee meesurements that- made 
in the general ma prior to the implementation of BPL. 

4 Additional testing is planned and in progress at the present time. 

4 As there is au open FCC rulemaking on BPL, the information developed about 

J. Under FCC rules, that interference must be corrected by the oprratorof the 
unlicensed or experimental device causing the interference and they tue m a  
to cease operations if licensed services experience harrml interference. 

interference. must also be provided to thc FCC. 

4 The Verde vdey Amateur Radio Association insists and demands that the 
i n e m  be corrected immediately or the system must be shut down except Ex 
brief test signals to assess inkrkence mitigalion techaique. 



Cottonwood. Az. BPL Trial Svstem 
Radio Frequency Interference Report 

sponsored Ilr: 
Verde V d q  Amateur Radio Aaaociath 

BPL Interference Committee 

Upon discovering that Cottonwood, Arizona had been selected as a Broadbaud Ovcr 
Power Lines (BPL) test site spomred by Electric Broadband and Arizona public 
Service, the Verde Valley Amateur Radio Assomt~ 'on appointed a special committee to 
study the effects of Broadband Over Power Lines @PL) to the HF spectrum and most 

A series of tests have been conducted &uhg in J a n q ,  2004 to the present time in 
order to demonstrate the extent to which BPL sigoals, *the trial system, interfere with 
Amateu~ Radio Communications in the Medium Fqueacy (MF) and High Fresuency 

radio spectrum. The data in this report was cokctedusing normaUy installed 
antermas for both mobile operations and fixed site operations. With the excepth of the 
spectmm analyzer tests the radio equipment used for these test results ax real world. 
readily available amateur radios that rn Commonly available on the market today. 

Tests by the NTIA have been conducted to show either compliance of BPL systems to 
applicable FCC Part 15 limits or to model or demoustrate the ~RYA over which 
interference h m  typical BPL trial system emissions MXXI[S or may oaw. While Pat 15 
contains measurement standads and electromagnetic limits (which not eddnssad by 
this report), it is the intent of this report to assess compliance with Part 15 in its a t k t y .  
The Amateur Radio Service is an FCC licensed service under Part 97 of the FCC 
regulations. The BPL system currently bebg tested by Electric Broadband and Arizona 
public Service is regulated by Part 15 of the same FCC regulations. Pat 15 of the FCC 
regulations clearly stipulates that "Parties responsible for equipment compliance should 
note that the limits specised inthis part will not prevent harmful interference underall 
~ ~ . " ( 1 5 . 1 5 G e n e r a l T e c h n i c a l R ~ ~ ~ . ( C ) ) a n d t h a t " o p e r a t i o n o f a a  
intentional, unintentional or incidental radiator is subject to the oonditior~~ that M) 
hannfUlinterfenmceiscaused..."(15.5 GeneralConditionsOfOpeFation.(B)). 

Tbe subject tests of this paper were performed using the actual installed a n t u m ~ ~ ~  of the 

interferencethatisaffectingtheseAmateurRadiostationsandalsocorrectly 
Characterizes . the harmful interference to any fixed or mobile station in the future 
throughout the Cottonwood area or the rest of the United States ifthese BPL systems 
deploy and run this technology over the power l ies in every residential or business's 
back yards. 

importautlytothe A m a t e w R a d i o ~ c y d d o m .  

Amateur Radio stations. The test approach correctly charactenves . theharmful 
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BPL Test Sites: 

At the present time E l d c  Broadbaud and ArizonaPubfic Service have set up 2 test 
sites in the Comnwood 
the Sawmill Cove housing area and East of the safeway Shopping C&. The GPS 
locaticmis; M~u&. 34 degrees 43 minutes 43 SeconasNOahby Longitude 112 degnes 
OOmirmtesO3~IldSWCSLTbese wodnaks were takenat the injection point ofthis 
test site. The BPL signals nm West through wemead power lines to another repester 

undergmundl iuesgoingaaoss thes t ree tNor th to~~Si tewi th in tb t  
S a d  Cove housing area supplying anumber of residential customeff This k 
desi& as S d  Cove site m # 1  in this rcpOn 

One is located at the East md of Cottonwood strat- 

thenw~~ttaoughoverheadpowerlinesagain~ydroppingdowninto 

The second site is located at the American Heritage Academy at the East end of Qlcrry 
Street at 2030 E. Cherry Street The GPS location iS; Latitude 34 degrees 43 minutes 57 
secondsNorthby Longitude 112 degrees 00 minutes 15 seconds West These coordiDatts 
were taken at the injection point of the test site.. The power lines nm undergroundto a 
transformer and located in the front yard of the American Heritage Academy 
feeding computers within the Academy aqd also g o b  North on overhead power lines to 
Birch Street, approximately 1 block, and turn West on BiFch Stxeet, still on overhead 
power lines along Birch Stnet to anotharepeater site. F m  thae the lines go into thc 
Birch Street Apartments fbrmkkntid use. This site and area is refemdto in this report 
as site #2 American Heritage Academy a d  site #2 Birch Street Apartments. 

Test Results: 

The received signal levels in this report atypically expressed in terms of  VU 

~ V U S  used in the Amateur Radio Service., most receivers u ~ e  the following standard 
for S-meter readings: 

S9 = 50 mimwlts = -103 dbW across 50 ohms. Each S unit represents a change of 6 db. 
S9 -103dbW 
S8 -109dbw 
S7 -115dbW 
S6 -121 dbW 
S5 -127dbW 
S4 -133dbW 
S3 -139dbW 
S2 -145 dbW 
s1 -151dbw 
Some of the S meter readings in this report also include a"Q" factor. This generally 
represents the quality of the received signal. A si@ that is Q5 may be WeaL, but it is at 
least 10 db greater than the ambient noise level, SO is perfectly intelligible. A si@ that 
is Q1 is audible, but just above the noise level. 

signal-strength meter S units. Although S metns a not h l * I y  standardrzed ' o n  
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Broadband Over Power Lines Interference Test Results 

The actual BPL intedenmce test results wexe done in the vicinity of the BPL test site 
powerlines,injectionpointsaudrepeatnsaswouldbetypicalifth~powcrlinesand 
equipment were running down the backyards of normal residential or busimss 1ocatiOnS. 
This was done intentionally to reflect interference levels to a typical fixed site Amateur 
Radio location. Distancest0 the BPL equipment noted range between 30 feetoutta 
approximately 70 feet unless otherwise noted in each one of the individual exhiits. 

The reports taken itom the fixed site location of David Kiggh, KB7KMR, wgc 
recorded at distances of 0.56 miles fkom BPL site #I- Sawmill Cove and 0.71 miles from 

of a GPS unit. (GPS unit nomenclature: Magellan Sport Trac- 8 satellites were locked 2 
BPL site #2- American Heritage Academy. These distances  we^ dekmmed * bytheuse 

of which were WAAS satellitfs). 

The following exbibits correctly characterize the extent of BPL inte&xeme taking place 
to any licensed or uulicensed d o  service that is opemting withh the vicinity of the BPL 
test sites inthe frequency range of 1.8 Mhzthrough 30 Mhz. It is also noted thatwhile 
recording these readings attempts were made to contact other Amatcur Radio Statiolls 
and in most cases communications could not be canid on because of the ovawhelming 
BPL interference. 

Equipment used to record these readiugs is typical Amateur radios that are readily 
available on the market today and antennas used are typical antenuas used by Amateur 
Radio Operators in mobile operations and in fixed site use. 

As seen in the following exhibits, BPL interference in the vicinity of the test sites fer 
overpowers typical noise levels recorded in the Cottonwood area as demo- and 
recorded in the baseline reports mentioned earlier. They even overpower worst case 
situations of power line noise as recorded directly under main power lines throughout 
Cottonwood and at the MS sub-station. 

The power l i s  have been tun14 into radiating long wire antennas throughout the test 
area and are Creating severe interference to l i d  users of the 1.8 Mhzto 30 Mhz 
fiquency spectrum. It should also be noted that ifthis technology is allowed to deploy in 
C o t t o n d  or any 0th place not only will this interference be radiating from the power 
lines but also the electrical wiring with in the residence or business location as BPL is 
running through unsbielded lines which will radiate just as au antenna does. The 
interfkrence levels are clearly seen in the following exhibits. 



BPL Interference Test Results Exhibit #1 

The following report was recorded on May 31,2004 by Mike Kinney, KU7W andNorm 
Vandiva, N’NF between 900m and 1:OO Pbf. 

hui Dment Used was as follows: 

Receiver- 

Bandwidth- 2.4Kh~filter 

1- IC 70-1 1 solid 
Modb SSB 

pre-amp of€ 
Antemw 
Hustler 54mch mast with 400 watt resonatoIs for each band tested mounted on right 
bumper of 2003 Chevrolet pickup. 

Feedline: 
Coax was 18 feet of RG58 with avelocity fkctor of 66% and rated loss of 4.5 DB at 100 
feet 

m 
Signal strength readings were taken at the injection point from 3.587 Mhz through 29.204 
Mhz. Signal strength 

Signal strength readings were taken at the repeater poht on 3.89 Mhz through 4.001 
Mhz 

Signal strength redings were taken 1/10 of a mile from the repeater point on 3.89 Mhz 
through3.994Mhz,7.041 Mhzthrough7.306Mhz,21.105Mhzthrough21.448Mhzand 
28.185 Mkhugh29.204 Mhz. 

Signal strength readings were also taken throughout the Sawmill Cove housing area 
which is all underground lines on 29.063 Mhz and ranged from S-5 through S-7 on the 
radio. 

g&& 
Signal strength readings were taken at the injection point on 28.026 Mhz through 29.1 19 
Mhz. 

Signal strength resdings were taken at the repeater point on 3.748 Mhz through 4.000 
Mhz, 7.020 Mhzthrough 7.303 Mbz, 10.057 Mbz, 14.016 Mhz through 14.348 Mhz, 
18.057Mhzthrough 18.120~221.044Mhzthrough21.449Mhz,24.937Mhz,~d 
29.162 Mhzthrough29.200 Mhz 



Signal strengthre- were also taken at 1/10 of amilehmthe repeatapoh on 

Signal strength readings were taken at 2/10 of a mile from the repeater point on 29.026 
Mhzandwae S-O but were st i l l  very audible. 

Si@ strength readings were taken at 3/10 of a mile fiomtherepeater point on 29.026 
Mhzandwge S-Obut still audible. 

Signal strength readings were taken at 4/10 of amile hm the repeater point on 29.026 
Mhz and were S-0 but sti l l  audible. 

Signal strength readings were taken at 5/10 of a mile h m  the repeater point on 29.026 
Mhz and were S-0 but still audible. 

Signal strength readings were taken at the Bkch street apartments +thh 60 feet of the 
repeater point on 3.748 Mhz through 4.000 Mbz, 7.028 Mhz through 7.303 Mhz, 10.057 
hrlbz, 14.016 Mhztbrough 14.348 Mhz, 18.057 Mhz through 18.120 Mbz, 21.044 Mhz 
through 21.449 Mhz, 24.937 Mhz and 29.162 Mhz tho@ 29.200 Mhz 

29.026 Mhz d  ere S-7. 

. 



. 
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BPL Interference Test Results Exhibit #2 

The following report and attached email was recorded by W e  Cummings, K6XF on 
May 31,2004 at 1045 Mandon June 8,2004 at930 AM. 

Ecluimmt used is 8s foUom: 

Receiver- Panasonic RF-2OOO 8 band shoawave receiver 1.7 Mhz through 30 Mhz 
double superhetrodyne (Rated Excelleat Receiver) 

38 inch wbip incorporated into the receiver. Antenna- 

Distance from power distribution line 20 to 2500 feet. At 20 feet signal was max meter 
Scale and at 2500 feet si& was half d e .  



Report of HarmfuI Interference From a Broadband Over Power Line TrnnsmieslM 
CO~ONWOOD,ARIZONA 86326 

Name of complainant: Floyd E. Cummhp w e )  
Call sign: KGXF 
Satbn lccatiow 133 Lampliter village 

c i ,  staxe, zip:_clarkdale, AZ a m 4  
Telephone: 928-649-3562 
Email: emie(iicummines.nc% - k6xf- 

Description of In-. Strong mterhmce over-riding WWW on 10 & 15 Mhz 
The 20 meter Amateur Radio Baad on USB reception was unusable due to BPL 
Description: Mobile operation with a Panas0nic RF-2200 Receiver 8 Band 
1.7 to 30 MHZ double Superb- (rated excellent HF receiver) 
Antnma: 38 inch Whip 
Distance of antenna from power distribution line: 20 to 2500 feet 
. At 20 feet signal was max meter scale at 2500 feet si& half scale 

48-04 

0 ofinterferenw " 
930 
AM 

ntcrfcring 
iignal 

Meter 
Full SCaIe 

rtren%h 

Mcter 
Full scale 

Continuous broadband Carria 
with Modulating data sounds 
2030 Cherry St Cottmw+ 

Continuous broadband Carrier 
with Modulating Data sounds 
1600 Block Cottonwood Stmet 
Cottonwood, AZ 86326 
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BPL Interference Test Results Exhibit #2 

The following report and attached e-mail was recorded by Emie Cummings, K6XF on 

Epuioment used is as follows: 

May 31,2004 ai 1045 AM& 0nJUm 8,2004 at930 AM. 

Receiver- Panasonic RF-2OOO 8 band shortwave receiver 1.7 Mhz through 30 Mhz 
double SllpertKtrOdyne fidat R e )  

38 inch whip incorporated into the d v m .  Antenna- 

Distance from power distributionline 20 to 2500 feet At 20 feet signal was max meta 
Scale and at 2500 feet si@ was half d e .  

. .  
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Report of Harmfa] Interference From a Broadband Over Power Line Transmimion 
COTTONWOOD, ARIZONA 86326 

Name of complaisant: Floyd E. Cummhg~ (Ernie) 
Call dp.  K6XF 
StatiOIl ~ocfdim 133 LampWVdhgC 
City, State, zip: - Chrkdde, AZ 86324 
Telephone: 928-649-3562 
Email: emie@curnminps.net - k6~f@W-Ct 
Demiption of htrrference: Strong ink- Over-riding WWW OII 10 & 15 Mhz 
The 20 meter m u  Radio Band on USB reception was unusable due to BPL 
Demiptim. Mobile operation with a PanaSOnic W-2200 Receiver 8 Band 
1.7 to 30 MHZ double Superhetrodyne (rated excellent 
Anram= 38 mch Whip 

Distance of a m  

. At 20 feet signal was max meter scale at 2500 feet s igd  half d e  

raxivcr) 

power distribution line: 20 to 2500 feet 

1-31-04 

48-04 

a 
Mhz 

1.4 to 16 

I O t o  16 

nterfering 
i d  
ltrength 
Meter 
'ull scak 

Full scak 

tescription 

:ontinuous broadband carrier 
rith Modulating data SOuILds 
030 Chcrry St Cottmw- 

hntinuousbroadbandCanicr 
vim Modulating Data sounds 
'600 Block coaOnwood Slrcet 
2ottonwood, AZ 86326 

I 

mailto:emie@curnminps.net


BPL Interference Test Results Exhibit #3 

The following report was recorded by Mike Khey,  KU7W aud Norm Vaudivcr, N7VF j 
on June 4,2004 appmmmk * ly 8:OOPM to 1030 PM. 1 

1 

RtXCiVCI- 
Modt- 
Bandwidth- 
pregmp 
Antenna- 

Feedline- 

Icom IC706MKllG solid state 
SSB 
2.4 Khz filter 
off 
Hustler 54 inch mast with 400 watt resonators for each band mounted on 
right rear bumper of 2003 chevrolet pickup. 
18 feet RG-58 with velocity factor of 66% and rated loss of 4.5 DB at 100 
feet. 

Site #1 Sawmill Cove: 

Signal sb'ength readings were taken at the injection poht h m  3.587 Mhz though 4.001 
Ivf47.041 Mhzthrough7.3MMhz, 10.003 Mhzthrough 10.048 Mhz, 18.105Mhz 
through 18.162 Mhz, 14.098 Mhz through 14.308 Mhz, 21.105 MbzMU& 21.448 Mhz 
24.916 Mhz &ugh 24.999 Mhz and 28.185 M b  through 29.204 Mhz 

Traveling on Mingus View Street away from the injection point, readings were *en on 
3.936 Mhz to distances out as follows: 
1/10 mile- S-9+ lODB 
211Omile- S-9 
3/10mile- S-9 
3%/1Omile-S-8 
4/10mile- S-3 
5/10 mile- 

Site #2 American Heritage Academv: 

Signal strengthreadings were taken at the repeater point on SSB fiom 3.748 Mhzthrough 
4.000 Mhz, 7.028 ~ t h r o u g h 7 . 3 0 3  Mhz, 14.016 Mbz through 14.348 -1.044 Mhz 
through 21.449 Mbz and 28.600 Mhz through 29.200 Mhz. 

Si& strength readings were also taken at the repeater point in the AM mode which 
produced~gherSm~readingson29.195 Mhz,28.01ONhzand 14.2OOMhZthanh 
the SSB mode. 

S-1 but very audible 



-. . . 
subject BPL 

&kc & N can.... 

m a y ,  Monday May 31 beginnins at0945 I drove over to two ofthe BPL 

undexgromdpowaliacs. 

And withmy S h m v e H F  receiver and a small whip antenna, I tuned tbe HF 
spectnrm~heardthebroadbandsignalatS-9+atbothlocations.hiving 
at a90 degree auglefiomthe overhead lines it continuxlfmr 02 ofa mile. 

I discovered that if1 looked for the transformers at the underground AC 

there was atransfonnoathat ftd the underground cables, itpcggdthc 

locations in Cottonwood, o m  with overhcadpown lines and one with 

power cable location, that is where I got thc s-9 si@. Any.svkc that 

mda: 

. 

6/1/2004 



Signal strenghreadings were also taka at the repeaterpointintheFMmodeWbich 
produced yet higher S meter readings on 29.195 Mhz, 28.010 Mhz. 14.200 Mhz and 
14.500 Mhz 





! 

. 
Skew: Lak3443'57"N Long:1120016"W 



BPL Interference Test Results Exhibit #4 

The following report was recorded by Mike Kbmey, KU7W on J m e  6,2004 from 1:OO 
PM through 5:OO PM local time ushg different modcs. 

ReCeiVa- I c ~ m  IC706MKllG Solid 
Mode- SSB, CW, AM & FM 
Bandwid& 2.4 rn film SSB and CW, 8.00 Khz - AM, 8.00 Khz- FMN & 12.00 

Kbz-FM 
preamp off 
An-- Hustler 54 inchmast with 400 watt momtors for each baudmounted on 

right rear bumper of 2003 chevrola pickup. 
18 feet RG-58 with velocity factor of 66% and rated loss of 4.5 DB at 100 
feet 

Feedline- 

It should be noted that as the radio was changed to Werent modes the signal &en@ of 
the BPL signals intensified dramatically as a result of wider baudwidth b e i i  used in the 
radio to accommodate different modes. 

At both sites, in some modes, BPL signals completely pegged the radio meter at S-9+ 
60DB making it virtwlly impossible to hear any stations that may be calling in those 
particular modes regardless of how much power they may be using as the BPL signals 
had completely saturated radio receiver. 

. "  . .  
. .. 



BPL Signal Streoeth Readings usine dflerent modes. 
Recorded June 6,2004 from 1:OODrn local throueh 500 Dm local time in the 

Radio and antenna idormation: 

l a m  7 ~ 6 m  u ti 
Preamp off 
Selectivity: 3.00 kbz SSB, CW 

8.00 lrhz AM 
8.00 khz FMN 
12.00 kbz m 

Hustler Antenna- 54 inch mast bumper mounted located right rear corner Z M  
Chevrolet pickup. Using 400 watt resonators for each band 

Coax ia 18 feet RG 58. Rated loss 4.SDB at 100 feet. Velocity Factor- 66%. 

Signal readings were taken by the following and were at the BPL sit- 

MikeKinneyKU7W 
1652 E. Sierra Drive 
Cottonwood, Az 86326 

BPL Site #1- Sawmill Cove Area Reaeater 

Frea. in Mhz SSB cw AM FM 

28.045 
28.250 
28.450 
28.650 
28.850 
29.000 
29.050 
29.200 
29.300 
29.350 

24.900 
24.W 
24.990 

21.045 
21.200 

S-0 
s-0 
s-1 
S-0 
S-0 
S-0 
S-0 
S-O 
S-0 
S-0 

s-9 
s-9 
s9+10 

s-5 
S-6 

S-0 
S-O 
S-0 
S-0 
S-0 
S-0 
S-0 
S-0 
S-0 
s-0 
s-9 
SW10 
s-9 

S-6 
s-1 

s-5 
s-5 
S-4 
s-2 
s-1 
S-0 
s-1 
S-0 
S-0 
S-O 

s9+20 
Sp1-20 
s9+20 

s-7 
s-7 

s-2 
s-3 
s-3 
s-2 
s-2 
s-2 
s-2 
S-0 
S-0 
S-O 

S9+60 
S9+60 
S M O  

S-8 
s-7 

. .  



21300 
21.400 
21.450 

18.059 
18.121 
18.180 

14.010 
14.150 
14250 
14.300 
14.350 

10.000 
10.057 
10.130 

7.060 
7.102 
7200 
7250 
7300 

3.600 
3.510 
3.772 
3.803 
3.850 
3.890 
3.900 
3.930 
3.950 
4.000 

s-2 
s-5 
s-3 

s-0 
S-0 
S-0 

S-6 
s-2 
S-8 
S-8 
s-7 

- 
s-9 
s-9 

s-3 
s-2 
S-0 

s-3 

s-9 
s9+10 
s9+20 
s9+10 
s9+20 
S9+30 
S9+30 
s9+20 
s9+10 
s9+10 

- 

$5 
S-0 
s-5 

s-0 
S-0 
S-0 

S-6 
s-7 

s-7 
s-7 

s9+10 
s-9 
s-9 

S-4 

- 

- - 

s-7 
S-6 
s-7 

s-3 
s-0 
S-0 

S-0 

s-5 
s-9 
s-9 

S9+30 
s9+10 
s9+10 
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